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DESCRIPTIVE ANALYSES

Analysis of tariff choice
We analyze whether customers' bills would have been lower on another than their chosen tariff at the time that three-part tariffs were introduced. Based on the three available usage periods prior to the three-part tariff introduction, we compute the individual-level average usage and standard deviation. For simplicity, we exclude customers who have switched more than once as well as the 1.1% of customers who switched within these three months.
To account for deviations from average usage due to random usage shocks, we then compute the bill for the usage level of [average usage +/− 1 standard deviation] under the current tariff, and the bill for the average usage under each of the remaining tariffs. We conclude that a customer would have had a lower bill on a different tariff if the bill for their average usage on a tariff other than the chosen tariff was below the lower bound of the bill-interval that accounts for variation in usage on the chosen tariff. Note that this analysis focuses on potential savings and does not account for the fact that customers may, on the same bill, be able to use more on a different tariff. The next section will discuss this aspect in detail. Table A1 illustrates that based on their average usage and standard deviation of usage before the introduction of three-part tariffs, the large majority of customers chose the tariff that minimizes their bill. In total, 26.2% of customers would pay less on a different tariff. For customers that would pay less on a different tariff average savings were between MU 4.1 and MU 7.7. As a result, it would take customers more than one period on average to amortize the switching fee of MU 10.
We then exclude three-part tariffs from this analysis and limit the analysis to whether customers would have paid less on a different two-part tariff. We find that only 10.9% of customers would have paid less on a different two-part tariff. This further confirms that two-part tariff customers largely chose the bill-minimizing tariff. Excluding customers who switched within the first 3 months of our data and customers that in our data switch more than once * Average savings on tariff with lowest bill, computed only for customers that would have had a lower bill on a different tariff
Detailed analysis of switching from two-to three-part tariffs
The previous section focused on whether customers would have paid less on a different tariff. We now focus on three-part tariffs and analyze in more detail whether customers would benefit from switching to a three-part tariff, accounting for both whether customers would have paid less on a different tariff and whether they would have been able to use more for the same bill. Figure A1 illustrates in which situations a customer should or should not switch to a threepart tariff. We abstract from switching costs and assume that a customer knows her optimal usage under a two-and a three-part tariff. We assume a utility function which is quadratic in usage (bold curve; the Model section of the main paper justifies the choice of utility function). The bill on a two-part tariff (straight line) increases in the customer's usage. The bill on a three-part tariff (dashed line) remains flat as long as usage remains within the allowance and then increases linearly in usage. The maximum distance between the utility function and the bill indicates a customer's surplus on that tariff. A rational customer should switch to a three-part tariff if that entails a greater surplus than on a two-part tariff.
The vertical (horizontal) arrows indicate how such a switch would affect a customer's bill (usage). A customer should switch to a three-part tariff if for the same optimal usage, she pays less on a three-than on a two-part tariff (II), for the same bill, her optimal usage is greater on a three-than on a two-part tariff (IV), or if she can increase her optimal usage and still pay less on a three-part tariff (I). A customer should not switch if for the same bill, her optimal usage on a three-part tariff would decrease (VI), for the same optimal usage her bill would increase (VIII) or if her bill would increase while decreasing optimal usage (IX). She is indifferent if the same optimal usage entails the same bill (V). If under a three-part tariff, both optimal usage and the bill would decrease (III) or increase (VII), switching may or may not be beneficial, depending on the curvature of the utility function.
To determine which customers in our sample should or should not switch to a three-part tariff, we compare actual usage and expenditures on a two-part tariff to (a) how much a customer could use under a three-part tariff for the same bill and (b) how much she would pay under a three-part tariff for the same usage ( Figure A1 ). To account for deviations from average usage due to random usage shocks, the interval of [average usage +/− 1 standard deviation] and the interval of the bill of [average usage +/− 1 standard deviation] serve as a reference point. For example, we classify a customer as being indifferent between switching to a three-part tariff and staying on a two-part tariff (Case V) if the same optimal usage entails a bill in the same interval on a two-and a three-part tariff. according to our analysis, should switch to a three-part tariff were far more likely to switch to a three-part tariff than customers who according to our analysis should not switch to a three-part tariff. The next set of results accounts for the fee the customer has to pay for switching. Here we consider a switch to be beneficial if savings in the first month would compensate for the switching fee. Since the fee increases the bill, the share of customers classified as "unknown",
i.e., those for whom both optimal usage and the bill would increase on a three-part tariff, is larger than when abstracting from the switching fee. (a) A customer is indifferent if the same optimal usage entails the same bill on a two-and a three-part tariff. (b) If under a three-part tariff, both optimal usage and the bill would decrease or increase, switching may or may not be beneficial depending on the curvature of the utility function.
Persistence of three-part tariff usage over time
We next check whether the increase in three-part tariff usage persists over time. We focus on customers for whom we observe at least six months of three-part tariff usage and plot the aggregate three-part tariff usage over time. Figure A2 illustrates that, apart from the holiday seasons in months 5 and 7 after the introduction of the three-part tariffs, there are no clear trends of increasing or decreasing three-part tariff usage. Second, we compare average usage before and after the three-part tariff introduction, as we do in the Descriptive Analysis section of the main manuscript, but now analyze differences by cohorts (i.e., groups of customers who switched to a three-part tariff in the same month). Figure   A3 shows, for each cohort, the average usage before the three-part tariffs were introduced and the average usage in the last period of our data and compares it to customers who did not switch to a three-part tariff. We observe a consistent increment in usage among three-part tariff switchers, regardless of how long customers have been on a three-part tariff. 
Further details on three-part tariff usage behavior
We summarize information on customers' usage behavior on three-part tariffs. First, we analyze the distribution of usage as percentage of the allowance ( Figure A4 ). Across all three-part tariffs, we observe a mass point of usage observations when usage is approximately equal to the allowance. This mass point results from the type of budget constraint imposed by a three-part tariff that implies bunching of usage observations at 100% of the allowance (see equation (4) in the main manuscript). It is reassuring that we indeed find such a mass point in our data since it provides additional evidence that customers are aware of their usage behavior. Second, we analyze whether three-part tariff customers had chosen the ex-post billminimizing tariff based on their first three months of three-part tariff usage. As in the first section of this web appendix, we rely on the bill for the usage level of [average usage +/-1 standard deviation] under the current tariff, and the bill for the average usage under each available tariff. Table A3 illustrates that overall 86.8% of customers chose the three-part tariff that minimizes their bill based on their ex post usage. Since the differences between access prices and allowances between the three-part tariffs are large, even customers that use more than their allowance are largely in the bill-minimizing tariff. Includes all customers with at least three periods on a three-part tariff, excludes customers who switched again in their first three periods on a three-part tariff
DEMAND ESTIMATION Linear demand estimation of three-part tariff usage
We compare actual usage on two-and three-part tariffs to predicted usage for the last month in our data. We estimate a linear demand function for two-part tariff usage,  . We burn-in 90,000 iterations and use the next 10,000 to sample from the posterior distributions of the parameters of interest and to predict consumption in the last period of data. The parameters estimates are shown in Table A4 . For customers who remained on a two-part tariff, we predict consumption in the last period of the data as:
For customers who have switched to a three-part tariff, we predict consumption in the last period of the data as Figure A5 illustrates that the model accurately predicts usage for customers who remain on a two-part tariff while notably underpredicting consumption for customers who switch to a three-part tariff. In other words, the model does not capture the increment in usage observed for three-part tariff customers. Figure 
Robustness to non-linear demand specifications
If customers' usage followed a convex demand function, our linear demand model in the previous section would predict demand accurately in the area of usage prices similar to those of the twopart tariffs, i.e., 0.042-0.079 MU, but would possibly underpredict usage at a zero price. As a consequence, the over-usage we find in the descriptive analysis presented in the main manuscript could simply be due to the specification of the demand function. We rule out this possibility by estimating two additional demand specifications.
First, we use a polynomial specification (as a Taylor approximation to the true demand function) to estimate demand. We build on the demand function presented in the previous section, We replicate the analysis presented in the main manuscript. The results show that the quadratic and cubic terms of the demand function are not significantly different from zero (Table   A5 ).
We next use the parameter estimates to predict usage in the last period. Figure A6 displays the results. Similarly to our main specification, predicted usage of customers who switched to a three-part tariff is only 86.4% of their actual usage while the model predicts 98.9% of actual usage for customers who remain on a two-part tariff. This provides evidence that the increase in usage is not due to the specific form of the demand function. To empirically disentangle i  and ,  the data needs to have individual-level variation of the usage price. However, in our data there is little tariff switching before the three-part tariffs were introduced. An alternative is to fix the value of  at a reasonable level and estimate the remaining parameters based on the first two periods and predict usage for the last period. We proceed in three steps:
1. To avoid having to arbitrarily set  , we estimate the demand model using all observations from the first six periods of data. We obtain an estimate of  (-0.049). We conduct two sets of robustness checks to our estimate of  . First, we estimate  based on a different number of periods (4 and 6 periods). Second, we estimate  based on a random subsample of 50% of the customers in our dataset. We find that our estimate of  is robust to these alternative specifications.
2. We then set  and estimate the remaining parameters, including i  , using two-part tariff usage observations prior to the three-part tariff introduction.
3. We then use the set of estimated parameters to predict usage in the last period of our data. 
Robustness to non-homogeneous price sensitivity
It is possible that customers who switch to a three-part tariff differ in their usage price sensitivity from customers who remain on a two-part tariff. Given the limited within-customer price variation in our data, we cannot estimate a model with an individual-level price coefficient,
Nevertheless, we conduct an ad hoc analysis in which we allow for a different set of parameters for switchers to a three-part tariff compared to all other customers. We then test whether this specification still under-predicts three-part tariff usage.
As in the Descriptive Analysis section in the main manuscript, we estimate a demand model using the two-part tariff periods prior to the three-part tariff introduction and then predict usage in the last period of our data. We now estimate two sets of coefficients, one for customers who remained on a two-part tariff and one for customers who switched to a three-part tariff. The same diffuse priors were chosen for both sets of parameters. Table A6 summarizes the posterior distributions and Figure A8 shows the model predictions.
The model with heterogeneity in price sensitivity under-predicts three-part tariff usage by 9.8% while two-part tariff usage is predicted very accurately. We conclude that while heterogeneity in usage price sensitivity may possibly contribute to greater three-part tariff usage, it does not explain the large increase in usage we observe in the data. To capture some degree of heterogeneity in usage price sensitivity, our full model specification (the Model section of the main manuscript) incorporates observed heterogeneity in the usage price sensitivity. 
Analysis of autocorrelation in the usage process leading to self-selection
As discussed in the main manuscript, autocorrelation in the usage process could be a possible explanation for the usage increase we observe. If usage followed an autoregressive process and customers switched to a three-part tariff after having received a positive usage shock, then we would expect that customers increase their consumption after switching to a three-part tariff.
However, we find that this pattern of behavior is not consistent with our data.
We first investigate the level of autocorrelation among the usage shocks. Given that our demand is specified with multiplicative usage shocks in the demand coefficient, shocks do not enter in a linear way. Hence, we cannot run simple autocorrelation tests using usage observations.
To isolate the usage shocks, one would need to take logs of the quantity   We then perform further analyses to ensure that the weak serial correlation we find does not bias our model estimates. We first simulate tariff choice and usage behavior for a synthetic panel of customers where we use the estimated parameters from our main model as the data generating process. We incorporate weak autocorrelation (values of 0.2, 0.3 and 0.4) into the usage process through autocorrelated usage shocks. We estimate all parameters using our main model. We find that in all cases the simulated values lay within the posterior interval of the estimated parameters. This provides further confirmation that our results are not affected by a possible weak autocorrelation.
Second, we investigate whether past usage shocks affect switching behavior. We estimate a logistic regression with 'switching to a three-part tariff' as dependent variable. 3 As independent variables, we use past usage, dummy variables for the current two-part tariff, and the ratio of usage in the last period to usage in the period before last. The latter variable serves as a proxy for the usage shock received in the previous period. If past usage shocks affected switching to threepart tariffs, then the "shock" variable should be significant. We find that this is not the case. Table A7 summarizes the results of three different specifications. In the first specification, we include the usage shock in the last period as a predictor for switching behavior, controlling for 2
We use the method proposed by Blundell and Bond (1998) to correct for the Nickell bias induced by the fixed effect.
the chosen tariff. In the second specification, we also control for the average usage level previous to the three-part tariff introduction, and in the third specification, we add a quadratic term for average usage. 4 In all specifications, the proxy for a past usage shock is not significant. We therefore conclude that autocorrelation does not explain the over-usage we observe in the data. 
MODEL
Asymptotic properties of the learning model
We show that for any value of the initial parameters   0 0 ,  , the expected value of the belief i  converges to the true value, i  , and its variance goes to zero as the consumer gets more experience on a three-part tariff (i.e., the number of periods on a three part tariff goes to infinity).
We compute the limit of the mean and the variance of the beliefs, as shown in equation (22), when n goes to infinity: 3 We estimate tariff choice in the fourth month of data. As a robustness check we also estimate the same model using months 5, 6, etc. and in all cases, obtain qualitatively the same results. 4 We perform the same analysis using (1) current usage, and (2) lagged usage. We obtain the same qualitative results. period, and the last 10,000 iterations were used to estimate the conditional posterior distributions. Figure A9 and Figure A10 show the posterior draws obtained in the simulation. what our results about recommendations to the firm suggest. We run a sensitivity analysis to measure whether the effect of reducing the switching fee, as presented in in the main manuscrip, is robust to lower levels of 1  . We reduce the estimate of 1  by 5%, 10%, and 20%. Figure A11 , Figure A12 and Figure A13 replicate the results obtained in the main manuscript (see Figure 3 of the main manuscript) for lower levels of 1  . We find that the revenue impact from lowering the switching fee is very robust to lower levels of 1  . In an additional analysis, we similarly vary the level of the sensitivity to cost of switching to a different provider, 2  . We find that while a lower sensitivity to cost of leaving the provider affects the level of provider revenues, it does not change the optimal level of the switching fee. Hence, we are confident that the assumption that customers make tariff choice decisions taking into account their usage in the next period only does not significantly bias our policy simulations. Alternative model specification: Additional value for "free" minutes only
An alternative way to build our model would be to assume that three-part tariff customers assign greater value only to minutes strictly below the allowance, and not to all three-part tariff minutes. In our data, three-part tariff usage mostly lies beyond the allowance: 72% of three-part tariff observations exceed the usage allowance, by an average of 88.4%. As a consequence, a behavioral theory that limits the effect of free minutes to usage below the allowance seems, in principle, unable to explain the pattern in our data.
To further confirm this claim, we re-estimate Model 2 as presented in the main manuscript but allow the effect of free minutes, i  , to apply to minutes within the allowance only. We find that such a model does not reflect the phenomenon we observe well. First, the fit is worse than that of Models 2 and 3 (Model section of the main manuscript) that assume that the additional valuation i  applies to all three-part tariff minutes.  from minutes within the allowance would overestimate the satiation level for customers who switch to a three-part tariff and often consume above the allowance (i.e., the majority of our three-part tariff customers). Then, in the periods in which these customers consume within the allowance, i  needs to be negative to compensate for the overestimation of their satiation level. A negative delta cannot explain the usage increase observed in the data and documented in the main manuscript, and it is not consistent with previous literature indicating that "free" would lead to increased valuation of the good. We conclude that this model specification is not a good representation of the phenomenon we observe. 
